Rho GTPase-formin pairs in cytoskeletal remodelling.
Diaphanous-related formins (Drfs) are members of a conserved formin family of actin-nucleating proteins and are thought to act as Rho GTPase effectors in signal transduction pathways that govern gene expression, cytoskeletal remodelling and cell division. In vitro evidence suggests that the three mammalian Drf proteins--mDia1, mDia2 and mDia3-have distinct GTPase-binding specificities. However, much of our current understanding of GTPase-Drf partnerships in mammalian cell signalling is based on expression studies using Drfs missing their unique GTPase-binding domains. We have employed fluorescence resonance energy transfer (FRET) and gene targeting approaches to identify the function of different GTPase-formin pairs in cell signalling. These studies have allowed us to uncover new roles for Drf proteins in cytoskeletal remodelling and novel regulatory mechanisms whereby GTPases influence formin function. Our genetic experiments strongly suggest that Drfs cooperate with other GTPase effector proteins, including the gene product of the Wiskott-Aldrich syndrome gene, WASP, during the regulation of cell proliferation. Further, the Drf gene knockout experiments indicate that this family of formins has a role in cancer pathophysiology.